Lecture 19

Friday, February 21, 2020

LV be an imer /)m{kd' pace . Lot a“q,_C—U awd ¢l ,c.d EF.
How do we c?b(mlué fiw YN e pmdu_(j (ﬁa, -(»éa;, ) CY w/a,) ?
We, lave
(auy + 4t ) cy tde,) = (a‘ﬂ, C‘ﬂ'('d’%,,) T [b“z/ cu t day)
Cfine,m’% in the ‘[t/?'?l arjameui')
= (@Y. ) + @u, de) + Chi ) + (bey desy)
(adfitve m He cocod Wgumw{')
= qg(‘(l s‘»(;) T QZC‘C}I“L) T bz (‘fu‘u)'(' Lz(‘(u‘b)-
An 248y Wiy fo lenenler s © .reﬁw( the inner /)f\oalu_a‘ “(
] “rcgu&r“,m;lu.d’ (a_q, " éq.,)(cu.,—rf(a,,) aH‘Luﬂ/\ foie /»./w(zwf
doosn't make sone. Thon wie desibihar baws ;
acC Wu + beuu + aduu, + bAu,u, |
Each Coc,((rae,u,t o the secmd fector hag b Come with cmmplex
CoukgafL y
ac (U oy) + bz Uoy) + AZCL(,,L(J + bd (L(,,,uz).
Thy o te foonuda ove  meeds for 2eblon 3 of Hw.s

E;L : (Zg{"’%gomﬁ.m theorem)
Lt Vbl cw tiuer produdt Space. Lt w,v GV b2 suchk that
(k) = 0. ooy fhoat
I sl = (™ [l (*)
- 7 UtD Wwe have
LES (%) = (v utv)
_ = (uu) t (v) ¢lwv) + (o).
O v Becamse wlv, we hawve
(oY= (v «]=0.
mg' LHSCH) = (i) + (v,0) = ((ulls loli™ = RHS(¥),
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(IUC', ’(.M.U\«J ﬁtaf’j thne/ beo(uu,t J)-rbw\a(a( Qun QA»([‘(UAJ ﬂquci‘btfe, {B < vaa(‘
9’7610; ‘dqa{_ Q\L(r;s ws Ae(ru«.e, qujlq q;w( ganH\; (h.o{nq;)' 71\1/@ < qno{l\cr
shructure  (weaker) that ﬁ\clpf ws olefrne 24&5"‘4! (bt not Qugles, Tl oA

€ norn

¥ Defomitine
Let V be a vedw space over F= @R, C. An operebr
L0 Vo R 5 sacd o be a wome on 1 o of %H:(rc; three
gallowmzj axcoves ¢
() l—]—vmogex,ectidf
(cwell = lel flull YuelV, eF.
&) 7¢€fcuﬂl¢ Zu%qu{!}].‘
leervll < ledl 4+ (oAl Fen € V.
3) b(c(-n;ftla ;
lell > o Yw GV,
I ldl=o ton =0,

i veckor space equipped with a uome ix called a norewd space.,
Notm 15 a ge_naw@vicm of &u_ﬁn o Rt an abchad vedw space. Al

(;f the aromys m,F(ccf' fasic [m;pcr*lw) of fzmgﬂ\,
The megewu‘éb J;xo/en‘g $ays that [ we scadh

w 7w G vedw by o fache o flo the Leugtle of u
¢$ ;a.&d 43 .F%{‘W 10'

e
- The rrangle nequality rcf(cd a geometr
/ i R utvr ““"Ji‘*ﬁl‘ly buc"-/(,wn in /Q,yl‘
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Tp Vi an o spae thon vl = W) depra o some o V.
One. Com eaci(a chede thiad tl s‘a‘h‘.rfcu all the Lxioms af Wi
71“3 norma o e g{)eq‘d {‘zfg, 9£ o (w ‘H—\Q’l’ r’(‘ Comes f\fd"""- Al

tner rodicct

(hhev _pra-zku.J:_

uuhv YPGLCL

(hher Pr‘Da{kU(‘ Space

(a«.ﬁ(zs , fu\atl\s>

o Im

normed  spate

Cge,n.jﬁt-i)

ot all worms come from an tner produdt. Tnfeed, the woym
thduced from cn tner product has 4o ,rm‘c’pj e sp~called par uc[oﬂmhq
('Aevf[i({a.
E;_o: L V be an mimner PJ‘oaLuo'l‘f. TI%L‘

Nl lumd™ o 2 (0d™ell)  Yu,o 6V

sty //Zv_ sum of the Square zzz the o{mjoMZs s
, e?‘«‘UL t‘b ﬁv. Juom, a;# le. fTum‘Ja, #’ f,’[\-c
2dgs.

\N’«xa (s Hu‘,( b 7
ol (wtv, wtv)= (a, ) +(v,ul + (wol+(vo) .
I\A‘V'UL’: (w—w, u —v) - (u,u) — (U; W) — (‘4/0) + (o).
o these two equatrnng -
lerrd™+ DulP = 2(u) 4 2wy — 9t 4 20l

1571.: W hae o owovm ol = (] £ where L:[J:] )
o

lA)lua ¢S d»t; frw,?
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We huo( t (,LLJ‘— cw,vz) an om of nerm .
* a\.LQL luoh«.ogeu,u’%:
Lad ¢ 6R. ad & RS We wand B shuno thet fenll = el

e[ e e ) [2]

Than  lodd = (el t lenl = Lo Iuls fellal = (el (il +1%d)
= lellxd,
v Check }ro’auﬁtc ':“"*I"‘"’L"LB '
We Kupw the ‘fn‘au(j le meiu.dlg 5? huh«£€/31
lasbl £ (al « [L] Yal GIE. (x)
[t Ky . We wand f shos Ibcvll < +/(3(I.

WL wabe - [)q] cund 4= [3,]
% L
" J

_ Pt
7{,*2_ [717;&3

Thew Ity ll = ftgl + Dyl
< ([ultlyd) + (O eisn)) — (due b 60)

= (O« o)+ Clyd ¢ yal)

# Check poschecly o (ca be doe gasly).

Ey T wome (L on w5 §ives 63 o = ylt (] doesn't Cona J/ow
any innec przydu,t

_Zf fhis morm  Cineg frooa an ke /erlw‘ o it st satapy the
pamﬂdu{]mm (th‘(y, Let us prek

=[] e [
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Thew UM:U = [2{+]-ll=3,
llx—%ll = (d+(5]=§,
Il = llel2l =3,

Ugll = [( 143l = 4.
We ¢ee Hoat

llwt-gl!L{— ﬂ‘h—aHL: $+ = %
Adfferent .
2t 4 ) = 2(3%4%) = To, } frere

@anx— Hee /zam((bl J,mara,m s wet ;«.—:(-:jfrepl , .10 doesa 't Comma_ [
oan ihh, pm%kd? .

Thee horma ¢ Ko ap tle Tani Calb horne . TMQ&(P\.Q_ ¢ Taxc

2 ?mt“mg ,fcaw\ Pwk( o (\‘&_ of(b’t’%) e
5‘}717_ 4 tht A o fl‘-b Fléne. Tltt'.( /;oﬁ(j

—_—

x c.rffl«s(on& o vecty

-_—
x = OA = [LJ‘,
)(v

The tuw o‘k{b braved e e voeds , which 0\«(3 4o Mz%wfd% &
vu(:rcwu%, The ¢l fest path to go frow O B A [2,14 [%].
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